Background Background Diagnosis of dementia is
Diagnosis of dementia is complex in adults with intellectual complex in adults with intellectual disability owing to their pre-existing disability owing to their pre-existing deficits and different presentation. deficits and different presentation.
Aims Aims To describe the clinical features
To describe the clinical features and prevalence of dementia and its and prevalence of dementia and its subtypes, and to compare the concurrent subtypes, and to compare the concurrent validity of dementia criteria in older adults validity of dementia criteria in older adults with intellectual disability. with intellectual disability.
Method Method The Becoming Older with
The Becoming Older with Learning Disability (BOLD) memory Learning Disability (BOLD) memory study is a two-stage epidemiological study is a two-stage epidemiological survey of adults with intellectual disability survey of adults with intellectual disability without Down syndrome aged 60 years without Down syndrome aged 60 years and older, with comprehensive and older, with comprehensive assessment of people who screen positive. assessment of people who screen positive. Dementia was diagnosed according to Dementia was diagnosed according to ICD^10,DSM^IVand DC^LD criteria. ICD^10,DSM^IVand DC^LD criteria.
Results

Results The DSM^IVdementia criteria
The DSM^IVdementia criteria were more inclusive.Diagnosis using were more inclusive.Diagnosis using ICD^10 excluded people with even ICD^10 excluded people with even moderate dementia.Clinical subtypes of moderate dementia.Clinical subtypes of dementia can be recognised in adults with dementia can be recognised in adults with intellectual disability. Alzheimer's dementia intellectual disability. Alzheimer's dementia was the most common, with a prevalence was the most common, with a prevalence of 8.6% (95% CI 5.2^13.0), almostthree of 8.6% (95% CI 5.2^13.0), almostthree times greater than expected. times greater than expected.
Conclusions Conclusions Dementia is common in
Dementia is common in older adults with intellectual disability, but older adults with intellectual disability, but prevalence differs according to the prevalence differs according to the diagnostic criteria used.This has diagnostic criteria used.This has implications for clinical practice. implications for clinical practice.
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Adults with intellectual disability are inAdults with intellectual disability are increasingly surviving to old age and are creasingly surviving to old age and are therefore vulnerable to age-associated distherefore vulnerable to age-associated disorders such as dementia. It is well known orders such as dementia. It is well known that adults with Down syndrome have a genthat adults with Down syndrome have a genetic risk of Alzheimer's dementia. Previous etic risk of Alzheimer's dementia. Previous small epidemiological studies have indismall epidemiological studies have indicated that dementia may also be common cated that dementia may also be common in the population of people with intellectual in the population of people with intellectual disability who do not have Down syndrome disability who do not have Down syndrome . More-, 1993; . Moreover, there are indications that dementia over, there are indications that dementia presentation may differ in those with and presentation may differ in those with and without this syndrome (Cooper & Prasher, without this syndrome . It is therefore important to consider 1998). It is therefore important to consider the population with intellectual disability the population with intellectual disability without Down syndrome separately from without Down syndrome separately from those who do have the syndrome. Using those who do have the syndrome. Using standard diagnostic criteria is complicated standard diagnostic criteria is complicated because of both the premorbid cognitive because of both the premorbid cognitive deficits and the heterogeneity of ability in deficits and the heterogeneity of ability in this population. The ICD-10 criteria this population. The ICD-10 criteria (World Health Organization, 1993) have (World Health Organization, 1993) have been recommended because they put more been recommended because they put more emphasis on non-cognitive aspects of deemphasis on non-cognitive aspects of dementia such as emotional lability and mentia such as emotional lability and apathy, which are believed often to be the apathy, which are believed often to be the presenting signs of dementia in adults with presenting signs of dementia in adults with intellectual disability (Aylward intellectual disability (Aylward et al et al, 1997) . , 1997). Subsequently, the ICD-10 dementia criteria Subsequently, the ICD-10 dementia criteria have been modified for this population and have been modified for this population and included in the Royal College of Psychiaincluded in the Royal College of Psychiatrists' diagnostic criteria for psychiatric distrists' diagnostic criteria for psychiatric disorders in adults with learning disability orders in adults with learning disability (DC-LD; Royal College of Psychiatrists, (DC-LD; Royal College of Psychiatrists, 2001) . The relative validity of dementia 2001). The relative validity of dementia criteria has not been examined in the popucriteria has not been examined in the population with intellectual disability, neither lation with intellectual disability, neither has there been any study describing the has there been any study describing the prevalence of subtypes of dementia in older prevalence of subtypes of dementia in older people with such disability. In this study we people with such disability. In this study we aimed to apply different dementia criteria aimed to apply different dementia criteria in an epidemiological sample of older in an epidemiological sample of older adults with intellectual disability, to deadults with intellectual disability, to describe the prevalence of dementia subtypes, scribe the prevalence of dementia subtypes, to compare the different criteria and to to compare the different criteria and to describe the clinical features of those with describe the clinical features of those with dementia. dementia.
METHOD METHOD
The Becoming Older with Learning DisThe Becoming Older with Learning Disability (BOLD) memory study is a twoability (BOLD) memory study is a two-stage stage epidemiological survey of dementia in the epidemiological survey of dementia in the total population of adults with intellectual total population of adults with intellectual disability without Down syndrome aged disability without Down syndrome aged 60 years and older living in five London 60 years and older living in five London Boroughs; this area had a total adult popuBoroughs; this area had a total adult population aged 60 years and older of 
Participants Participants
We identified potential participants from We identified potential participants from social services' electronic databases of past social services' electronic databases of past and present intellectual disability service and present intellectual disability service users combined with lists of past or present users combined with lists of past or present users of local intellectual disability health users of local intellectual disability health teams. We also contacted all residential teams. We also contacted all residential and day services providers for adults with and day services providers for adults with intellectual disability to ensure that all intellectual disability to ensure that all known older adults with such disability known older adults with such disability had been identified. Participants included had been identified. Participants included those resident in their own homes, family those resident in their own homes, family homes, residential homes of all types, nurhomes, residential homes of all types, nursing homes and hospitals. In two of the borsing homes and hospitals. In two of the boroughs we also contacted all geriatricians, oughs we also contacted all geriatricians, old age psychiatrists, mental health teams old age psychiatrists, mental health teams for older people, and all residential and for older people, and all residential and nursing homes caring for people without innursing homes caring for people without intellectual disability: this resulted in the tellectual disability: this resulted in the identification of only one additional particiidentification of only one additional participant with intellectual disability, and so this pant with intellectual disability, and so this extension of the sampling frame was not extension of the sampling frame was not implemented in the other three boroughs. implemented in the other three boroughs. Participants received accessible information Participants received accessible information written in simple language with pictures. A written in simple language with pictures. A capacity assessment was undertaken to decapacity assessment was undertaken to determine whether the person was able to termine whether the person was able to provide consent; if this was the case, writprovide consent; if this was the case, written informed consent was obtained. For ten informed consent was obtained. For those who did not have capacity to consent, those who did not have capacity to consent, assent was given by carers, provided the assent was given by carers, provided the person did not show unwillingness to partiperson did not show unwillingness to participate. Written informed consent was also cipate. Written informed consent was also gained from informants for their own partigained from informants for their own participation. We sought historical information cipation. We sought historical information to cover at least the preceding 2 years for to cover at least the preceding 2 years for those who screened positive. those who screened positive.
Intellectual disability was defined acIntellectual disability was defined according to ICD-10 criteria for mental cording to ICD-10 criteria for mental retardation (World Health Organization, retardation (World Health Organization,
: that is, a reduced level of intellectual 1993): that is, a reduced level of intellectual functioning (an IQ below 70) which first functioning (an IQ below 70) which first manifested during the developmental perimanifested during the developmental period and results in diminished ability to adapt od and results in diminished ability to adapt to the daily demands of the normal social to the daily demands of the normal social environment. Those in whom the diagnosis environment. Those in whom the diagnosis was uncertain underwent an assessment was uncertain underwent an assessment and were excluded if they did not meet and were excluded if they did not meet the ICD-10 criteria. Adults with Down the ICD-10 criteria. Adults with Down syndrome were identified from records of syndrome were identified from records of chromosomal analysis or by their characchromosomal analysis or by their characteristic features, and excluded from the teristic features, and excluded from the study. study.
Screening stage Screening stage
All participants who were able and all inAll participants who were able and all informants completed a screen for symptoms formants completed a screen for symptoms of dementia or cognitive decline. Inforof dementia or cognitive decline. Informants completed the Dementia Questionmants completed the Dementia Questionnaire for Persons with Mental Retardation naire for Persons with Mental Retardation (DMR; Evenhuis, 1996) , an established (DMR; Evenhuis, 1996) , an established screening tool for dementia with good screening tool for dementia with good psychometric properties in this population psychometric properties in this population (Strydom & Hassiotis, 2003) . They also (Strydom & Hassiotis, 2003) . They also completed a brief activities of daily living completed a brief activities of daily living schedule based on the Adaptive Behavior schedule based on the Adaptive Behavior Scale (Nihira Scale and the Activities , 1992) and the Activities for Daily Living Schedule (Lawton & for Daily Living Schedule (Lawton & Brody, 1969) . We recorded collected inforBrody, 1969). We recorded collected information about level of functioning in early mation about level of functioning in early life and decline in activities of daily living life and decline in activities of daily living over the past 2 years from informants. Parover the past 2 years from informants. Participants with intellectual disability who ticipants with intellectual disability who had sufficient communication ability comhad sufficient communication ability completed a three-item object memory task pleted a three-item object memory task based on the Shoe Box Test (Burt & based on the Shoe Box Test Silverman Aylward, 2000; Silverman et al et al, 2004) . , 2004). Screening criteria were designed for maxiScreening criteria were designed for maximum sensitivity so that no person with mum sensitivity so that no person with dementia would be missed. Screen positives dementia would be missed. Screen positives fulfilled any of the following conditions: a fulfilled any of the following conditions: a score at or above the cognitive score threshscore at or above the cognitive score thresholds for dementia provided by Evenhuis olds for dementia provided by Evenhuis (1996) for severe, high-moderate or mild (1996) for severe, high-moderate or mild intellectual disability on the DMR; an unintellectual disability on the DMR; an unexplained decline in activities of daily livexplained decline in activities of daily living; or a delayed recall of fewer than two ing; or a delayed recall of fewer than two items in the memory task. Participants items in the memory task. Participants who screened negative on these criteria who screened negative on these criteria were presumed not to have dementia. were presumed not to have dementia.
Assessment of people who Assessment of people who screened positive screened positive Participants who screened positive comParticipants who screened positive completed a full assessment to elicit symptoms pleted a full assessment to elicit symptoms of dementia as described below. of dementia as described below.
All screening tests and assessments were All screening tests and assessments were completed by a qualified intellectual discompleted by a qualified intellectual disability psychiatrist (A.S.). ability psychiatrist (A.S.).
Neuropsychological assessment Neuropsychological assessment
Basic neuropsychological assessment conBasic neuropsychological assessment consisted of the Test for Severe Impairment sisted of the Test for Severe Impairment (Albert & Cohen, 1992) , additional mem- (Albert & Cohen, 1992) , additional memory items from the Severe Impairment Batory items from the Severe Impairment Battery , the Tower tery , the Tower of London test , the Superof London test , the Supermarket Fluency task (Troyer, 2000) , the market Fluency task (Troyer, 2000) , the British Picture Vocabulary Scale (Dunn & British Picture Vocabulary Scale (Dunn & Dunn, 1997) and the Luria three-stage ) and the Luria three-stage command (Hodges, 1994) . Informants also command (Hodges, 1994) . Informants also completed a questionnaire based on a modcompleted a questionnaire based on a modification of the Cambridge Mental Disorification of the Cambridge Mental Disorders Examination (CAMDEX) informant ders Examination (CAMDEX) informant questionnaire to elicit a history of changes questionnaire to elicit a history of changes in memory, personality, general cognitive in memory, personality, general cognitive function and confusion (Ball function and confusion (Ball et al et al, 2004) . , 2004).
Physical examination Physical examination
A structured physical examination was con-A structured physical examination was conducted to record neurological symptoms ducted to record neurological symptoms and signs associated with dementia and to and signs associated with dementia and to identify other physical disease such as identify other physical disease such as thyroid disease, neurological conditions thyroid disease, neurological conditions and cardiovascular disorders, based on and cardiovascular disorders, based on memory clinic assessments (Hassiotis memory clinic assessments (Hassiotis et al et al, , 2003) . This included a vision and hearing 2003). This included a vision and hearing screen. Informants provided details of curscreen. Informants provided details of current health and medications, and medical rent health and medications, and medical records were reviewed to obtain inforrecords were reviewed to obtain information on previous health status and recent mation on previous health status and recent investigations. We recorded the results of investigations. We recorded the results of neuroimaging undertaken in the preceding neuroimaging undertaken in the preceding 2 years. 2 years.
Mental state examination Mental state examination
Mental disorders and psychiatric symptoms Mental disorders and psychiatric symptoms were screened for with the mini Psychiatric were screened for with the mini Psychiatric Assessment Schedule for Adults with DevelAssessment Schedule for Adults with Developmental Disability (PAS-ADD), a tool for opmental Disability (PAS-ADD), a tool for assessing adults with intellectual disability assessing adults with intellectual disability . .
Diagnosis Diagnosis
All the above information was compiled in All the above information was compiled in an anonymised summary, which was prean anonymised summary, which was presented to two of three psychiatrists (A.H., sented to two of three psychiatrists (A.H., G.L. or A.S.) for independent diagnostic G.L. or A.S.) for independent diagnostic review. Two were intellectual disability review. Two were intellectual disability psychiatrists and one (G.L.) was an old psychiatrists and one (G.L.) was an old age psychiatrist. Any disagreement in age psychiatrist. Any disagreement in ratings was settled by discussion with the ratings was settled by discussion with the third psychiatrist. A specially developed third psychiatrist. A specially developed tick list with operationalised criteria was tick list with operationalised criteria was used to produce a differential diagnosis. We used to produce a differential diagnosis. We applied the following diagnostic principles: applied the following diagnostic principles:
(a) (a) The key to dementia diagnosis in this
The key to dementia diagnosis in this population is decline in cognitive function population is decline in cognitive function (c) (c) General dementia criteria had to be met General dementia criteria had to be met first before moving on to subtyping. first before moving on to subtyping. However, since criteria for Lewy body However, since criteria for Lewy body dementia and frontotemporal dementia dementia and frontotemporal dementia were designed as stand-alone criteria were designed as stand-alone criteria outside of the ICD-10 or DSM-IV outside of the ICD-10 or DSM-IV criteria, these disorders were not criteria, these disorders were not subjected to the two-stage process. subjected to the two-stage process. Table 1 ; ICD-10 (World compared in Table 1 (e) (e) Dementia is an organic disorder and Dementia is an organic disorder and should therefore trump mental illnesses should therefore trump mental illnesses such as depression in hierarchical such as depression in hierarchical systems; instead, it is often defined as systems; instead, it is often defined as a diagnosis of exclusion in the diaga diagnosis of exclusion in the diagnostic systems. We made the diagnosis nostic systems. We made the diagnosis of dementia in the presence of depresof dementia in the presence of depressive symptoms if these were deemed sive symptoms if these were deemed not to account for the cognitive not to account for the cognitive decline, but the final judgement decline, but the final judgement depended on how the diagnostic criteria depended on how the diagnostic criteria were worded; e.g. ICD-10 does not were worded; e.g. ICD-10 does not have a mental illness exclusion criterion have a mental illness exclusion criterion at all, whereas DC-LD has an exclusion at all, whereas DC-LD has an exclusion for mental illness (dementia can only be for mental illness (dementia can only be diagnosed in the presence of mental diagnosed in the presence of mental illness if it is deemed not to account illness if it is deemed not to account for the cognitive decline). for the cognitive decline).
(f) (f) It was possible to meet the criteria for It was possible to meet the criteria for more than one subtype of dementia more than one subtype of dementia unless it was an explicit exclusion. In unless it was an explicit exclusion. In practice, this meant that the vascular practice, this meant that the vascular events associated with vascular events associated with vascular dementia were exclusions for ICD-10 dementia were exclusions for ICD-10 Alzheimer's disease and frontotemporal Alzheimer's disease and frontotemporal dementia. The NINCDS-ADRDA dementia. The NINCDS-ADRDA criteria allowed possible Alzheimer's criteria allowed possible Alzheimer's disease in the presence of vascular disease in the presence of vascular disease, and DSM-IV allowed a diagdisease, and DSM-IV allowed a diagnosis of Alzheimer's disease if the nosis of Alzheimer's disease if the vascular events were judged not to be vascular events were judged not to be directly associated with the dementia. directly associated with the dementia.
(g) (g) We included a clinical rating of
We included a clinical rating of dementia severity (mild, moderate or dementia severity (mild, moderate or severe dementia). severe dementia).
For the purpose of this analysis the parFor the purpose of this analysis the participants were divided into two groups: ticipants were divided into two groups: those with dementia (if they met any of those with dementia (if they met any of the above diagnostic criteria) and those the above diagnostic criteria) and those who did not meet the criteria. who did not meet the criteria.
Statistical analysis Statistical analysis
Data were entered into the Statistical PackData were entered into the Statistical Package for the Social Sciences version 11 for age for the Social Sciences version 11 for Windows. Prevalence rates are presented Windows. Prevalence rates are presented in percentages, rounded to one decimal in percentages, rounded to one decimal place. Symmetrical exact binomial 95% place. Symmetrical exact binomial 95% confidence intervals were derived using a confidence intervals were derived using a calculator available at http://statpages.org/ calculator available at http://statpages.org/ confint.html. Chi-squared tests were used confint.html. Chi-squared tests were used to analyse categorical variables with contito analyse categorical variables with continuity correction for 2 nuity correction for 26 62 tables; Fisher's 2 tables; Fisher's exact tests were used if 50% or more cells exact tests were used if 50% or more cells had expected values of less than 5. Signifihad expected values of less than 5. Significance level was set at cance level was set at P P5 50.01 owing to 0.01 owing to the number of tests; the number of tests; t t-tests were used to -tests were used to analyse differences in mean age. Correlaanalyse differences in mean age. Correlation between sets of criteria was calculated tion between sets of criteria was calculated with Spearman's rho. with Spearman's rho.
Prevalence rates for Alzheimer's disease Prevalence rates for Alzheimer's disease and vascular dementia in the general and vascular dementia in the general population were obtained from the most repopulation were obtained from the most recent European collaborative study of popucent European collaborative study of population-based cohorts (4.4% for Alzheimer's lation-based cohorts (4.4% for Alzheimer's disease and 1.6% for vascular dementia; disease and 1.6% for vascular dementia; Lobo Lobo et al et al, 2000) . These rates were used , 2000). These rates were used to calculate expected counts for this study. to calculate expected counts for this study. The observed count divided by the expected The observed count divided by the expected count provided standardised morbidity count provided standardised morbidity ratios (SMRs) for comparison of rates beratios (SMRs) for comparison of rates between populations (Page tween populations (Page et al et al, 1995) . Con-, 1995) . Confidence intervals for SMRs were obtained fidence intervals for SMRs were obtained with a calculator providing exact 95% with a calculator providing exact 95% Poisson confidence intervals (http://home. Poisson confidence intervals (http://home. clara.net/sisa/smr.htm). clara.net/sisa/smr.htm).
RESULTS RESULTS
We identified 258 potential participants We identified 258 potential participants from health or social services. An addifrom health or social services. An additional 23 (8.2%) were identified through tional 23 (8.2%) were identified through other providers. All 281 potential particiother providers. All 281 potential participants were contacted. Of these, 24 (8.5%) pants were contacted. Of these, 24 (8.5%) were ineligible for the study because of were ineligible for the study because of unrecorded Down syndrome status, being unrecorded Down syndrome status, being too young, having died recently, not having too young, having died recently, not having an intellectual disability, or not residing at an intellectual disability, or not residing at the given address. Of the remaining 257 the given address. Of the remaining 257 individuals, 35 (13.6%) refused participaindividuals, 35 (13.6%) refused participation, or their carers refused on their behalf; tion, or their carers refused on their behalf; 222 (86.4%) participated. The prevalence 222 (86.4%) participated. The prevalence of eligible participants in the total popuof eligible participants in the total population of all adults aged 60 years and older lation of all adults aged 60 years and older living in these boroughs was 0.15%. Partiliving in these boroughs was 0.15%. Participants did not differ from non-participants cipants did not differ from non-participants in terms of mean age (68.8 in terms of mean age (68.8 v.
v. 67.9 years; 67.9 years; t t¼0.776, 0.776, P P¼0.439) or gender (Pearson 0.439) or gender (Pearson w w 2 2 ¼0.14, 0.14, P P¼0.708). The proportion of 0.708). The proportion of male to female participants was 52.7% to male to female participants was 52.7% to 47.3%. With regard to severity of disabil-47.3%. With regard to severity of disability, 123 (55.4%) participants were rated ity, 123 (55.4%) participants were rated to have mild intellectual disability and to have mild intellectual disability and 99 (44.6%) had moderate or more severe 99 (44.6%) had moderate or more severe disability. disability.
Participants who screened positive Participants who screened positive
Overall, 60 people screened positive; 29 of Overall, 60 people screened positive; 29 of these met at least one set of dementia criterthese met at least one set of dementia criteria (including DLB and FTD criteria). Of ia (including DLB and FTD criteria). Of these, 13 (45%, or 5.9% of the total) althese, 13 (45%, or 5.9% of the total) already had the diagnosis of probable or ready had the diagnosis of probable or possible dementia recorded in their clinical possible dementia recorded in their clinical notes. 'False' positives (i.e. those who notes. 'False' positives (i.e. those who screened positive but did not meet screened positive but did not meet dementia criteria) were younger (mean age dementia criteria) were younger (mean age 70.9 70.9 v.
v. 
Mental illness Mental illness
The prevalence rates of current mental illThe prevalence rates of current mental illness (as reported by informants or exness (as reported by informants or extracted from medical records) are given in tracted from medical records) are given in Table 2; this table also includes the numTable 2 ; this table also includes the numbers with scores above the mini PAS-ADD bers with scores above the mini PAS-ADD thresholds. The proportions of those with thresholds. The proportions of those with mental illness who were also diagnosed mental illness who were also diagnosed with dementia are given in the last column. with dementia are given in the last column.
Since depression is an important differential Since depression is an important differential diagnosis of dementia and may be difficult diagnosis of dementia and may be difficult to distinguish from dementia in older to distinguish from dementia in older adults, we examined all the cases with a hisadults, we examined all the cases with a history or mini PAS-ADD threshold score of tory or mini PAS-ADD threshold score of depression that also met the criteria for dedepression that also met the criteria for dementia. Six adults with a recent history of mentia. Six adults with a recent history of depression were deemed to have dementia. depression were deemed to have dementia. Only two of them had scores above the Only two of them had scores above the depression threshold of the mini PASdepression threshold of the mini PAS-ADD; the rest had fully recovered or had ADD; the rest had fully recovered or had remission of most symptoms, and their cogremission of most symptoms, and their cognitive declines were deemed not to relate to nitive declines were deemed not to relate to the depressive episode. Three of them met the depressive episode. Three of them met all three sets of dementia criteria; one met all three sets of dementia criteria; one met only the DSM-IV criteria because she did only the DSM-IV criteria because she did not have a history of behavioural or social not have a history of behavioural or social decline. She was diagnosed with dementia decline. She was diagnosed with dementia due to Parkinson's disease. Of the adults due to Parkinson's disease. Of the adults who reached the mini PAS-ADD threshold who reached the mini PAS-ADD threshold for depression, one was a 69-year-old for depression, one was a 69-year-old woman with mild intellectual disability woman with mild intellectual disability and a long history of cognitive decline, conand a long history of cognitive decline, considerable loss of function and emergence of siderable loss of function and emergence of other neuropsychiatric symptoms. She was other neuropsychiatric symptoms. She was diagnosed by her local intellectual disability diagnosed by her local intellectual disability psychiatrist as having Alzheimer's disease psychiatrist as having Alzheimer's disease 2 years prior to participating in the study, 2 years prior to participating in the study, and was treated with donepezil for 6 and was treated with donepezil for 6 months. She was rated to have depression months. She was rated to have depression symptoms secondary to dementia and met symptoms secondary to dementia and met the dementia criteria of ICD-10, DC-LD the dementia criteria of ICD-10, DC-LD and DSM-IV. The other person was a 75-and DSM-IV. The other person was a 75-year-old man with mild intellectual disabilyear-old man with mild intellectual disability and a history of psychotic illness with ity and a history of psychotic illness with depressive episodes since early adulthood. depressive episodes since early adulthood. He had a 2-year history of gradual decline He had a 2-year history of gradual decline in cognitive function and activities of daily in cognitive function and activities of daily living, personality and behavioural living, personality and behavioural changes, episodes of confusion and falls. changes, episodes of confusion and falls. He had memory deficits on psychometric He had memory deficits on psychometric testing and met the ICD-10 criteria for testing and met the ICD-10 criteria for dementia, but not those of DSM-IV or dementia, but not those of DSM-IV or DC-LD because the raters were not unable DC-LD because the raters were not unable to exclude the possibility that his symptoms to exclude the possibility that his symptoms were related to his mental illness. were related to his mental illness.
Dementia symptoms Dementia symptoms
There were 26 participants with dementia There were 26 participants with dementia for whom the informants could identify for whom the informants could identify the initial symptoms. The most common the initial symptoms. The most common initial symptom was general deterioration initial symptom was general deterioration in functioning ( in functioning (n n¼13; 50% of those with 13; 50% of those with dementia), followed by behavioural or dementia), followed by behavioural or emotional change ( emotional change (n n¼4; 15.4%). Deterior-4; 15.4%). Deterioration in memory ( ation in memory (n n¼2, 7.7%) or other cog-2, 7.7%) or other cognitive functions ( nitive functions (n n¼2; 7.7%) was rarely 2; 7.7%) was rarely noticed to be prominent in the early stages noticed to be prominent in the early stages of the disorder. Other early symptoms of the disorder. Other early symptoms ( (n n¼5) included episodes of confusion ( 5) included episodes of confusion (n n¼3). 3). We compared the current dementia We compared the current dementia symptoms reported by informants in those symptoms reported by informants in those who screened positive by diagnostic group who screened positive by diagnostic group (any dementia compared with no dementia) (any dementia compared with no dementia) ( Table 3 ). The most common reported (Table 3 ). The most common reported symptoms for those with dementia were symptoms for those with dementia were decline in self-care (90% of those with decline in self-care (90% of those with dementia), decline in instrumental activities dementia), decline in instrumental activities of daily living (72%), memory decline of daily living (72%), memory decline (73%), episodes of confusion (52%) and (73%), episodes of confusion (52%) and the development of muddled thinking the development of muddled thinking (62%). Symptoms that significantly discri-(62%). Symptoms that significantly discriminated between those with and without minated between those with and without dementia in those who dementia in those who screened positive screened positive were deterioration in selfwere deterioration in self-care ability, detecare ability, deterioration in instrumental activities of daily rioration in instrumental activities of daily living, change in memory, development of living, change in memory, development of muddled thinking, development of promuddled thinking, development of problems with thinking ahead and planning, blems with thinking ahead and planning, and newly developed and newly developed perseveration. None perseveration. None of the behavioural and of the behavioural and emotional symptoms emotional symptoms was discriminative of dementia. was discriminative of dementia.
Overall dementia and subtype Overall dementia and subtype prevalence rates prevalence rates
Prevalence rates for dementia and subtype Prevalence rates for dementia and subtype criteria are given in Table 4 . Criteria for criteria are given in Table 4 . Criteria for Alzheimer's disease (ICD-10, DSM-IV or Alzheimer's disease (ICD-10, DSM-IV or NINCDS-ADRDA) were met in 66% of NINCDS-ADRDA) were met in 66% of those with dementia. The second most those with dementia. The second most common subtype was Lewy body dementia common subtype was Lewy body dementia (possible and probable cases) followed by (possible and probable cases) followed by frontotemporal dementia and then vascular frontotemporal dementia and then vascular dementia. Frontotemporal dementia was dementia. Frontotemporal dementia was the most common subtype after Alzheimer's the most common subtype after Alzheimer's disease if possible cases of Lewy body disease if possible cases of Lewy body dementia are discounted. Alzheimer's and dementia are discounted. Alzheimer's and vascular dementias diagnosed by DSM-IV vascular dementias diagnosed by DSM-IV criteria were almost twice as common as criteria were almost twice as common as the corresponding ICD-10 rates (Table 4) . the corresponding ICD-10 rates (Table 4 ). The prevalence rates for those aged 65 The prevalence rates for those aged 65 years or over who met any criteria for years or over who met any criteria for Alzheimer's or vascular dementia were used Alzheimer's or vascular dementia were used to make comparisons with the general to make comparisons with the general population rates. The 17 observed cases of population rates. The 17 observed cases of Alzheimer's disease among those aged 65 Alzheimer's disease among those aged 65 years or over compared with 6.25 expected years or over compared with 6.25 expected cases resulted in a standardised morbidity cases resulted in a standardised morbidity ratio (SMR) of 2.72 (95% CI 1.58-4.35). ratio (SMR) of 2.72 (95% CI 1.58-4.35). The corresponding observed The corresponding observed v.
v. expected expected count for vascular dementia was 5 count for vascular dementia was 5 v.
v. 2.27 2.27 (SMR (SMR¼2.20, 95% CI 0.72-5.14).
2.20, 95% CI 0.72-5.14).
Dementia criteria Dementia criteria
Twenty-eight people met any of the ICDTwenty-eight people met any of the ICD-10, DSM-IV or DC-LD criteria for demen-10, DSM-IV or DC-LD criteria for dementia; 27 of these (12.2% of the total sample) tia; 27 of these (12.2% of the total sample) 15 3 1 5 3 AUTHOR'S PROOF AUTHOR'S PROOF (25) 2 (20) 2 (20) 4 (25) 4 (25) 0 (0) 0 (0) 7 (47) 2 (100) 2 (100) 1 (50) 1 (50) 6 (67) 6 (67) 5 (71) 5 (71) 7 (100) met the criteria for DSM-IV dementia, 22 met the criteria for DSM-IV dementia, 22 (9.9%) met the criteria for ICD-10 demen-(9.9%) met the criteria for ICD-10 dementia and 23 (10.4%) the criteria for DC-LD tia and 23 (10.4%) the criteria for DC-LD dementia. The overlap between these cridementia. The overlap between these criteria is shown in Fig. 1 : this demonstrates teria is shown in Fig. 1 : this demonstrates that 21 participants (75%) met all three that 21 participants (75%) met all three sets of criteria, those meeting DC-LD sets of criteria, those meeting DC-LD criteria were a subset of those meeting criteria were a subset of those meeting DSM-IV criteria, and there were 5 partici-DSM-IV criteria, and there were 5 participants who met one set of diagnostic criteria pants who met one set of diagnostic criteria only (ICD-10 or DSM-IV). The criteria only (ICD-10 or DSM-IV). The criteria are therefore correlated as follows: are therefore correlated as follows: DSM-IV DSM-IV6 6ICD-10 ICD-10 r r¼0.772 ( 0.772 (P P4 40.005); 0.005); DSM-IV DSM-IV6 6DC-LD DC-LD r r¼0.872 ( 0.872 (P P4 40.005); 0.005); DC-LD DC-LD6 6ICD-10 ICD-10 r r¼0.894 ( 0.894 (P P4 40.005). 0.005). The raters made clinical ratings of The raters made clinical ratings of severity of dementia for all 29 meeting at severity of dementia for all 29 meeting at least one set of criteria: 12 (41%) were least one set of criteria: 12 (41%) were rated as having mild dementia, 16 (55%) rated as having mild dementia, 16 (55%) as having moderate dementia and 1 (3%) as having moderate dementia and 1 (3%) as having severe dementia. Those diagas having severe dementia. Those diagnosed according to ICD-10 and DSM-IV nosed according to ICD-10 and DSM-IV dementia criteria were compared according dementia criteria were compared according to severity of dementia. Ten (83%) of the to severity of dementia. Ten (83%) of the 12 rated as having mild dementia met 12 rated as having mild dementia met DSM-IV criteria compared with 8 DSM-IV criteria compared with 8 (66.7%) who met ICD-10 criteria. Six (66.7%) who met ICD-10 criteria. Six people met criteria for DSM-IV dementia people met criteria for DSM-IV dementia but not ICD-10, and one met the criteria but not ICD-10, and one met the criteria for ICD-10 but not DSM-IV. Of the six for ICD-10 but not DSM-IV. Of the six diagnosed by DSM-IV but not by ICDdiagnosed by DSM-IV but not by ICD-10, half were rated clinically to have de-10, half were rated clinically to have dementia of moderate severity. These were mentia of moderate severity. These were 15 4 1 5 4 AUTHOR'S PROOF AUTHOR'S PROOF (63) 26 (63) 15 (37) 15 (37) 54 54 Yes Yes 1 (7) 1 (7) 13 (93) 13 (93) excluded from ICD-10 criteria either beexcluded from ICD-10 criteria either because informant history of memory cause informant history of memory decline was absent (as opposed to other evidecline was absent (as opposed to other evidence of such decline, which is acceptable dence of such decline, which is acceptable for DSM-IV diagnosis) or by the absence for DSM-IV diagnosis) or by the absence of behavioural and emotional symptoms. of behavioural and emotional symptoms. The extra ICD-10 case was rated to have The extra ICD-10 case was rated to have mild dementia. The reason this did not meet mild dementia. The reason this did not meet DSM-IV criteria was that depressive symp-DSM-IV criteria was that depressive symptoms were present and therefore one of the toms were present and therefore one of the DSM-IV exclusion criteria was met. DSM-IV exclusion criteria was met.
DISCUSSION DISCUSSION
This is the first study to report the prevaThis is the first study to report the prevalence of subtypes of dementia, including lence of subtypes of dementia, including frontotemporal and Lewy body dementia, frontotemporal and Lewy body dementia, in older adults with intellectual disability. in older adults with intellectual disability. We have demonstrated that the symptoms We have demonstrated that the symptoms associated with all dementia subtypes can associated with all dementia subtypes can be recognised in older adults with such disbe recognised in older adults with such disability. As in their general population counability. As in their general population counterparts, Alzheimer's disease was the most terparts, Alzheimer's disease was the most common diagnosis, but with a prevalence common diagnosis, but with a prevalence of almost three times higher than expected. of almost three times higher than expected. Lewy body and frontotemporal dementias Lewy body and frontotemporal dementias were common, as in the general population were common, as in the general population (Stevens (Stevens et al et al, 2002) . However, these , 2002). However, these dementias were more common than vascudementias were more common than vascular dementia, which is unexpected since lar dementia, which is unexpected since vascular dementia is usually the second vascular dementia is usually the second most common type in the general popumost common type in the general population (Fratiglioni lation (Fratiglioni et al et al, 2000) . This may , 2000) . This may be due to the criteria for frontotemporal debe due to the criteria for frontotemporal dementia we have used, which are broad and mentia we have used, which are broad and expected to be more sensitive than other expected to be more sensitive than other criteria (Neary criteria (Neary et al et al, 2005) , but may also , 2005), but may also be due to the low prevalence of some (but be due to the low prevalence of some (but not all) vascular risk factors such as not all) vascular risk factors such as smoking in the population with intellectual smoking in the population with intellectual disability (Janicki disability (Janicki et al et al, 2002) . , 2002). Participants with dementia were reParticipants with dementia were reported by their carers to have had initial ported by their carers to have had initial deterioration in functional ability rather deterioration in functional ability rather than changes in memory and other cognithan changes in memory and other cognitive functions. Non-cognitive symptoms tive functions. Non-cognitive symptoms such as personality changes were also comsuch as personality changes were also common early symptoms, but did not differentimon early symptoms, but did not differentiate between those with and without ate between those with and without dementia who screened positive. Deterioradementia who screened positive. Deterioration in self-care ability and instrumental tion in self-care ability and instrumental activities of daily living were both discrimiactivities of daily living were both discriminative of dementia in people who screened native of dementia in people who screened positive. positive.
Because dementia may present differBecause dementia may present differently in this population compared with ently in this population compared with the general population, criteria for the disthe general population, criteria for the disorder may also perform differently. This is order may also perform differently. This is the first study to make a detailed comthe first study to make a detailed comparison of dementia criteria in older adults parison of dementia criteria in older adults with intellectual disability. We have demwith intellectual disability. We have demonstrated that correlations between the onstrated that correlations between the ICD-10, DSM-IV and DC-LD dementia ICD-10, DSM-IV and DC-LD dementia criteria were good, but there were importcriteria were good, but there were important differences. The DSM-IV criteria diagant differences. The DSM-IV criteria diagnosed a larger number of participants nosed a larger number of participants with mild dementia than ICD-10 criteria with mild dementia than ICD-10 criteria and were therefore more inclusive. The and were therefore more inclusive. The ICD-10 criteria excluded not only those ICD-10 criteria excluded not only those with mild dementia, but also a considerable with mild dementia, but also a considerable proportion of those with moderate-toproportion of those with moderate-tosevere dementia. severe dementia.
Limitations Limitations
This study is the largest cross-sectional This study is the largest cross-sectional survey of dementia in the intellectual dissurvey of dementia in the intellectual disability population to date; our sample ability population to date; our sample represents approximately 1% of the represents approximately 1% of the estimated 26 000 adults aged 60 years and estimated 26 000 adults aged 60 years and over known to have intellectual disability over known to have intellectual disability in England . in England . We employed epidemiological sampling We employed epidemiological sampling methods and achieved high participation methods and achieved high participation rates. We identified all older adults known rates. We identified all older adults known to have intellectual disability. Participants to have intellectual disability. Participants underwent a very sensitive screening underwent a very sensitive screening strategy, and were fully assessed with estabstrategy, and were fully assessed with established assessment methods and tools if lished assessment methods and tools if screened positive, before we applied a screened positive, before we applied a rigorous diagnostic procedure, which rigorous diagnostic procedure, which incorporated the main diagnostic criteria incorporated the main diagnostic criteria for dementia. for dementia.
Despite the comprehensive recruitment Despite the comprehensive recruitment strategy, it is possible that we have missed strategy, it is possible that we have missed some older adults with intellectual disabilsome older adults with intellectual disability who were unknown to social or health ity who were unknown to social or health services. However, we believe this number services. However, we believe this number 1 5 5 1 5 5 AUTHOR'S PROOF AUTHOR'S PROOF to be small because older adults with such to be small because older adults with such disability are likely to need assistance owdisability are likely to need assistance owing to the functional problems associated ing to the functional problems associated with ageing. This is more likely to be prowith ageing. This is more likely to be provided by agencies outside the family bevided by agencies outside the family because informal support networks decrease cause informal support networks decrease as people grow older. Furthermore, the as people grow older. Furthermore, the comprehensive care system in the UK comprehensive care system in the UK promotes formal assistance. A small numpromotes formal assistance. A small number of potential participants unknown to ber of potential participants unknown to any service might reduce the increased preany service might reduce the increased prevalence of Alzheimer's disease when comvalence of Alzheimer's disease when compared with the general population, but is pared with the general population, but is unlikely to change our main findings about unlikely to change our main findings about the relative prevalence of subtypes, presenthe relative prevalence of subtypes, presentation of dementia or performance of diagtation of dementia or performance of diagnostic criteria. We excluded adults with nostic criteria. We excluded adults with Down syndrome recognised by their clinical Down syndrome recognised by their clinical features, but did not undertake chromosofeatures, but did not undertake chromosomal analysis; it is therefore possible that mal analysis; it is therefore possible that some of these excluded adults did not have some of these excluded adults did not have trisomy 21. trisomy 21.
Another limitation is that crossAnother limitation is that crosssectional assessments are less reliable than sectional assessments are less reliable than sequential assessments. We therefore supsequential assessments. We therefore supplemented our data with historical inforplemented our data with historical information from informants and medical mation from informants and medical records. Nevertheless, for a proportion of records. Nevertheless, for a proportion of participants we were unable to decide participants we were unable to decide whether or not they had dementia owing to whether or not they had dementia owing to insufficient data; these were included in the insufficient data; these were included in the group without dementia. Our study might group without dementia. Our study might therefore have underestimated the true therefore have underestimated the true prevalence of subtypes of dementia. prevalence of subtypes of dementia.
Dementia symptoms Dementia symptoms and concurrent validity and concurrent validity of dementia criteria of dementia criteria Because of diagnostic difficulties in this Because of diagnostic difficulties in this population, clinical diagnosis cannot be population, clinical diagnosis cannot be used as the gold standard for comparison. used as the gold standard for comparison. We therefore determined the correlation We therefore determined the correlation of different dementia criteria and demonof different dementia criteria and demonstrated their utility, but also highlighted strated their utility, but also highlighted particular issues. Cognitive deficits are difparticular issues. Cognitive deficits are difficult to demonstrate in adults with limited ficult to demonstrate in adults with limited verbal and functional ability (Burt & verbal and functional ability (Burt & Aylward, 1999) ; clinicians therefore often Aylward, 1999); clinicians therefore often rely on informant reports of change. Our rely on informant reports of change. Our data confirm that change in memory and data confirm that change in memory and higher functions are not noticed early in higher functions are not noticed early in people with intellectual disability, and people with intellectual disability, and because these changes are required for because these changes are required for dementia diagnosis, adults with both inteldementia diagnosis, adults with both intellectual disability and dementia may be lectual disability and dementia may be diagnosed later in the course of the disorder diagnosed later in the course of the disorder when these changes have become more when these changes have become more apparent. apparent.
Dementia criteria differ considerably Dementia criteria differ considerably and therefore yield widely differing prevaand therefore yield widely differing prevalence rates in the general population lence rates in the general population . The ICD-10 . The ICD-10 criteria are more specific but less sensitive criteria are more specific but less sensitive than DSM-III-R or DSM-IV criteria than DSM-III-R or DSM-IV criteria (Erkinjuntti (Erkinjuntti et al et al, 1997) . We have shown , 1997). We have shown that this is also the case in older adults with that this is also the case in older adults with intellectual disability. One of the reasons intellectual disability. One of the reasons for this is that ICD-10 criteria are more for this is that ICD-10 criteria are more demanding to apply because they are more demanding to apply because they are more dependent on reliable information from independent on reliable information from informants (Henderson formants (Henderson et al et al, 1994) . Another , 1994) . Another limitation of the ICD-10 and DC-LD crilimitation of the ICD-10 and DC-LD criteria is that behavioural and emotional teria is that behavioural and emotional changes are an additional required sympchanges are an additional required symptom for ICD-10 and DC-LD dementia, tom for ICD-10 and DC-LD dementia, but not for DSM-IV dementia. These were but not for DSM-IV dementia. These were reported to have occurred early in a small reported to have occurred early in a small but significant number of adults with intelbut significant number of adults with intellectual disability and dementia. However, lectual disability and dementia. However, these symptoms were not good at discrimithese symptoms were not good at discriminating between those with and without nating between those with and without dementia, and limit the number of people dementia, and limit the number of people diagnosed with ICD-10 criteria. Even those diagnosed with ICD-10 criteria. Even those clinically rated to have moderate severity of clinically rated to have moderate severity of dementia did not meet ICD-10 criteria. dementia did not meet ICD-10 criteria. This was contrary to the expectation of an This was contrary to the expectation of an international consensus group (Aylward international consensus group (Aylward et et al al, 1997) .
, 1997).
The 'false' screen positives need special The 'false' screen positives need special mention. Those with severe intellectual dismention. Those with severe intellectual disability were more likely to meet screening ability were more likely to meet screening criteria but not diagnostic criteria for decriteria but not diagnostic criteria for dementia. The proportion of false screen mentia. The proportion of false screen positives may seem high, but a recent study positives may seem high, but a recent study in an elderly population noted that of 96 in an elderly population noted that of 96 people with confirmed cognitive and funcpeople with confirmed cognitive and functional impairment, only 55 satisfied the tional impairment, only 55 satisfied the DSM-IV criteria for dementia (Shaji DSM-IV criteria for dementia . These authors felt that the DSM-IV 2005). These authors felt that the DSM-IV prevalence of dementia is possibly an underprevalence of dementia is possibly an underestimation; this might also be the case in the estimation; this might also be the case in the population with intellectual disability, bepopulation with intellectual disability, because the 'false' screen positive group might cause the 'false' screen positive group might contain cases of dementia that did not meet contain cases of dementia that did not meet criteria owing to lack of informant or criteria owing to lack of informant or medical history, or to the difficulty of medical history, or to the difficulty of making this diagnosis in a group with making this diagnosis in a group with severe disability. severe disability.
Clinical implications Clinical implications
We found that more than double the numWe found that more than double the number of older adults with intellectual disabilber of older adults with intellectual disability meet dementia criteria than is ity meet dementia criteria than is recognised by their carers or health profesrecognised by their carers or health professionals. Functional decline was reported to sionals. Functional decline was reported to be more common than memory decline be more common than memory decline early on in the presentation; perhaps the early on in the presentation; perhaps the potential for pathological causes underlying potential for pathological causes underlying such decline is not recognised in adults with such decline is not recognised in adults with lifelong deficits. Dementia should always lifelong deficits. Dementia should always be considered as a possible diagnosis when be considered as a possible diagnosis when investigating reports of decline in older investigating reports of decline in older adults with intellectual disability. Our findadults with intellectual disability. Our findings also give credence to screening apings also give credence to screening approaches that rely on functional change proaches that rely on functional change (Prasher . , 2004). We preferred the DSM-IV criteria for We preferred the DSM-IV criteria for dementia in this population. They are dementia in this population. They are clearly set out and easy to interpret. They clearly set out and easy to interpret. They do not rely exclusively on informant report do not rely exclusively on informant report of memory and cognitive change like the of memory and cognitive change like the ICD-10 criteria, which allows the clinician ICD-10 criteria, which allows the clinician to use other sources of information such as to use other sources of information such as sequential cognitive assessments and medisequential cognitive assessments and medical records. Furthermore, they do not cal records. Furthermore, they do not require behavioural or emotional change require behavioural or emotional change but focus on functional change, which is but focus on functional change, which is important in this population. This has imimportant in this population. This has important implications for patients, since the portant implications for patients, since the use of DSM-IV criteria may enable earlier use of DSM-IV criteria may enable earlier diagnosis of dementia in larger numbers diagnosis of dementia in larger numbers of older adults with intellectual disability, of older adults with intellectual disability, which could gain them timely access to which could gain them timely access to appropriate interventions. appropriate interventions.
Future research Future research
Our findings raise questions about the Our findings raise questions about the aetiology of dementia in older adults with aetiology of dementia in older adults with intellectual disability but without Down intellectual disability but without Down syndrome. It is important to establish why syndrome. It is important to establish why Alzheimer's dementia may be more comAlzheimer's dementia may be more common in these adults than in the general mon in these adults than in the general population; we have estimated an SMR of population; we have estimated an SMR of 2.72 (95% CI 1.58-4.35). Possibilities in-2.72 (95% CI 1.58-4.35). Possibilities include genetic causes such as apolipoprotein clude genetic causes such as apolipoprotein E4 alleles, or environmental causes such as E4 alleles, or environmental causes such as brain damage during birth and early life, brain damage during birth and early life, which is associated with intellectual disabilwhich is associated with intellectual disability but may also in the long term be assoity but may also in the long term be associated with Alzheimer's disease. ciated with Alzheimer's disease.
The incidence and presentation of The incidence and presentation of dementia and validity of diagnoses should dementia and validity of diagnoses should be confirmed longitudinally. It is also imbe confirmed longitudinally. It is also important to confirm subtype diagnoses with portant to confirm subtype diagnoses with post-mortem studies, and to investigate the post-mortem studies, and to investigate the aetiology of dementia in this population. aetiology of dementia in this population. This will enable appropriate interventions This will enable appropriate interventions and illuminate our understanding of and illuminate our understanding of dementia presentation and progression dementia presentation and progression throughout the intellectual range. throughout the intellectual range.
